Heat stress induces Cdc2 protein decrease prior to mouse spermatogenic cell apoptosis.
Both mitosis and meiosis are driven by M-phase promoting factor (MPF), a complex with Cdc2 and Cyclin B. The concentration of Cdc2 remains relatively constant during the cell cycle, while the concentration of Cyclin B fluctuates periodically. Many studies have demonstrated high expression levels of Cdc2 and Cyclin B in the testis. In some gene knock-out mice insufficient amounts of MPF blocked the spermatocytes at the G2/M transition and this was followed by spermatocyte apoptosis. In this study, we examined the expression and the alteration of Cdc2 in testis during the spermatocyte apoptosis process induced by transient heat stress. The results showed that the spermatogenic cell apoptosis was detectable by the TUNEL assay at 4h post-treatment. At 10h, almost all spermatocytes began apoptosis. In situ hybridization and immunohistochemistry indicated that cdc2 was primarily expressed in spermatocytes. Neither the distribution nor the amount of cdc2 mRNA was significantly influenced by the heat stress. In contrast, the amount of Cdc2 protein decreased significantly at 3h post-treatment, which was detectable before apoptosis. This indicated that Cdc2 was susceptible to heat stress in the testis. Cdc2 levels remained low until 8h post-treatment. It was possible that the swift decline in Cdc2 and the resulting lack of MPF blocked the spermatocytes at G2/M transition. Meiosis in the spermatocytes was disrupted leading to the initiation of apoptosis. The results provide evidence that the lack of Cdc2 might induce spermatocyte apoptosis after transient heat stress.